Electronic Version 
Stylesheet Version vl.1.1 

Description 

APPARATUS AND METHOD FOR 
RADIOLOGICAL IMAGE INTERPRETATION 
USING DIFFERENT TIME ZONES 

Background of Invention 

[0001] This invention relates to methods and apparatus for pro- 
viding professional radiology interpretation services at lo- 
cations distant from the healthcare facilities originating 
the studies making use of differences in time zones such 
that studies performed at night may be interpreted during 
the day thus improving the quality of the interpretation 
and providing continuous professional service to hospitals 
regardless of the time of day studies are performed. 

[0002] Conventional radiology services are traditionally site- 
based, and therefore interpretation of imaging studies 
performed at night required the radiologist to also per- 
form the interpretation at night. There are many studies 
that demonstrate that the normal daylight and night Or- 
cadian cycle has significant effect on human work perfor- 



mance. The accuracy of interpreting complex diagnostic 
radiologic images is critically dependent upon the alert- 
ness of the individual who interprets these images. The 
ability to work during normal daylight hours significantly 
improves the alertness and accuracy of the individual per- 
forming the interpretation. Up until now hospitals have 
had to rely upon radiologist working at night in the hospi- 
tal or from home using tele-radiology. However this re- 
sults in image interpretation performed at a time when 
the radiologist is not at peak performance. 
[0003] In view of the foregoing, it is desirable to provide a sys- 
tem for improving the way in which imaging studies per- 
formed at night are interpreted. Because of the availability 
of high speed internet connections around the world for 
the first time this type of work can be performed during 
regular daylight hours but providing interpretation to fa- 
cilities at night in a different time zone. This in conjunc- 
tion with voice recognition transcription the official report 
can be provided to the hospital in real-time thus improv- 
ing accuracy, quality and efficiency of the service pro- 
vided. 
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Summary of Invention 

[0007] This Invention provides healthcare facilities requiring 

twenty four hour a day diagnostic radiologic imaging the 
ability to access the same standard of professional inter- 
pretation throughout the night that is routinely available 
during the day. It is well known that individuals who per- 
form complex analytical and interpretive task function at a 
much higher level of performance if they work in phase 
with the normal day/night circadian cycle. Heretofore in- 
terpretation of complex medical radiologic images during 
the late hours of night have been done with the under- 
standing that a more rigorous review and interpretation 
will be performed on the following day. This creates a sit- 
uation where the standard of care that can be provided at 
night is not equal to that available during the day. How- 
ever this invention provides a work setting and work 
schedule whereby an interpreting radiologist can work 



during normal daylight hours when interpretive skills are 
most accurate. 

[0008] By placing the interpreting workstation site in a time zone 
that is sufficiently distant from the medical facility where 
the diagnostic images and resultant studies are acquired 
allows for studies performed at night to be simultaneously 
interpreted during the day. This is accomplished by ac- 
quiring the images in electronic digital format enabling 
transmission of these images over the internet to the in- 
terpreting workstation located in an appropriately distant 
time zone. The images at the workstation are viewed us- 
ing industry standard high resolution monitors and image 
manipulation software. After the interpretation of the 
study is completed a formal report is created using indus- 
try standard computer based voice recognition software. 
The final electronic report is viewed on a separate monitor 
and then electronically signed. The computer with the 
voice recognition software is connected via the internet to 
the acquiring facility radiology information system with a 
virtual private network which enables acquisition of the 
necessary patient information and transmission of the fi- 
nal signed electronic report back to the acquiring site. The 
report is then distributed to the appropriate healthcare 



provider. 

[0009] Thus, for the first time, complex medical diagnostic image 
studies acquired in the middle of the night can be inter- 
preted simultaneously during daylight hours in a distant 
time zone providing the same standard of interpretation 
that would be available in the time zone of image acquisi- 
tion on the following day. In addition the interpretation 
and report provided is the formal, finalized and signed re- 
port that becomes part of the official medical record. 
Brief Description of Drawings 

[0010] FIG. 1 is an overview of the time relationship of the ac- 
quiring site and the workstation interpretation site. 

[0011] FIG. 2 is a schematic depiction of the image and study ac- 
quisition, image transfer and reception of the completed 
electronic report. 

[0012] FIG. 3 is a schematic depiction of how the digital image is 
received by the workstation, how the image is viewed and 
how the report is created and transmitted back to the ac- 
quiring site. 
Detailed Description 

[0013] Referring to FIG. 1, in accordance with this invention, us- 
ing internet based electronic transmission of radiologic 



images making up a radiologic study from a site acquiring 
the images to a worl<station wliere the images are inter- 
preted, in separate time zones of sufficient difference al- 
lows for the interpretation of the study to occur during 
daylight hours for studies performed at night. The ability 
of a radiologist to perform primary image interpretation of 
complex images during a normal circadian daylight cycle 
greatly improves the cognitive and analytical accuracy of 
the given interpretation. As depicted in FIG. 1 the time 
zone of the image acquisition l and the time zone of im- 
age interpretation / although separated by physical space 
are connected by the Internet 11. This creates a virtual 
state where concurrent events are at significantly different 
phases of the day/night cycle. The shift between Time 
Zone A l and Time Zone B 7 is determined by the period 
of the night and the length of coverage necessary for the 
work done in Time Zone A. Also whether to place the 
workstation 8 to the East or to the West of the acquiring 
site 2 is also determined by the period of the night and 
length of the night to be covered. The ideal location for 
the workstation Swill vary depending on the location of 
the acquiring site. The following is a representative exam- 
ple: A busy hospital in Chicago requires continuous high 



quality interpretation of radiologic studies performed 
from 11 P.M. until 7 A.M. A workstation is placed in an of- 
fice suite in Paris, France. The work period for the radiolo- 
gist in Paris is from 6 A.M. until 2 P.M. 
[0014] In the disclosed embodiment, the acquiring site can be 
any diagnostic radiology facility but would typically be a 
hospital requiring 24 hour a day high quality image inter- 
pretation of diagnostic radiologic studies. Such studies 
consisting of multiple radiological images acquired by 
conventional x-ray imaging, computed radiography, com- 
puted tomography (CT), magnetic resonance imaging 
(MRI), ultrasound imaging and nuclear medicine equip- 
ment 12. 

[0015] Referring to FIG. 2, the studies i2are acquired according 
to Digital Imaging and Communications in Medicine 
(DICOM) standards and electronically transferred to a Pic- 
ture Archive Computer System (PACS) 13. From the PACS 
13 the images are routed by a tele-radiology system or a 
Radiology Web Server 14 using industry standard internet 
protocols 17. When the studies are transmitted by a tele- 
radiology system or downloaded from an image web 
server information identifying the patient, medical record 
number, date of the study and study identifying number 



are included with the images that mal<e up the study. The 
finalized electronic report with electronic signature is re- 
turned to the acquiring site 18 over the internet with a 
Virtual Private Network (VPN) connection. Such a internet 
connection makes the transmission of information in both 
directions secure and complies with the Health Insurance 
Portability and Accountability Act of 1996 (HIPPA). The 
VPN connection is made with the acquiring site Radiology 
Information System (RIS) iSand the voice recognition 
computer at the workstation site. From the RIS the report 
is distributed to the appropriate user or users within the 
acquiring site or hospital. 
[0016] Referring to FIG. 3, the workstation site receives the im- 
ages 25 transmitted over the internet at a router 20. From 
the router the images are downloaded into the Image 
Viewing Computer 22. This viewing workstation computer 
has from two to four high resolution flat screen monitors 
26 which are used to view and interpret the images that 
make up the transmitted study. The computer, software 
program and monitors used for image viewing and inter- 
pretation may be one of several DICOM approved industry 
standards that are available. The official interpretation of 
the study performed by a radiologist is transcribed using 



a voice recognition computer program and computer 23 to 
create an electronic document. Tiiis document is viewed 
on a monitor and electronically signed . The computer, 
software program and monitor may be one of several that 
meet HIPPA security requirements. This computer is con- 
nected through the router 20 via the internet with the ac- 
quiring site RIS using a VPN. This connection and the voice 
recognition program are able to retrieve from the RIS of 
the acquiring site the appropriate patient identifying in- 
formation and demographics of the study. The finalized 
electronic report is displayed on the monitor 27 of the 
voice recognition computer and electronically signed. The 
report 25 is then transmitted 24 to the acquiring site RIS 
15. (The process of creating an electronic report can also 
be accomplished by dictation and transcription using 
standard word processing.) 



